Mesenchymal stem cells (MSCs) have the ability to differentiate into neuronal like cells under appropriate culture condition. In this study, we investigated whether MSCs derived from human peripheral blood (PBMSCs) can differentiate into neuronal like cells by synergic effect of the growth factors EGF, bFGF and Noggin. 
owadays, the regenerative medicine has provided an alternative source of different cell lines and organs through trans-differentiation process (1). During last decades, different strategies have been used to regenerate missing tissues (2) .
Some studies indicated that stem cells derived from fetal umbilical cord have the ability to differentiate into cell types of different organs (3) (4) . In other alternative methods, the induced pluripotent stem cells (iPSCs) generated from somatic cells have opened a new window in regenerative medicine (5) .
However, the use of these cells was accompanied It has been known that BMP2 is one of the most important bone morphogenetic proteins (BMPs) in regulating the osteogenic differentiation (19) .
Previous studies indicated that the inhibition of BMP2 by Noggin prevented from osteogenic differentiation through blockage of Smad signalling (20) (21) 
Materials and methods

PB-MSCs isolation
The peripheral blood (almost 6 ml) was 
Flow cytometry analysis
The adherent cells were confirmed to be 
Neuronal differentiation
On day 6, the medium A was removed and the cells were plated in medium A supplemented with 0.1 mM NEAA, 2% B27 supplement, 1%
N2 supplement, 50 ng/ml Noggin, 20 ng/ml EGF and 10 ng/ml recombinant human bFGF (medium B). The medium A was used as the control medium.
The growth factors Noggin, EGF and recombinant human bFGF were added to the medium every day. After three days culture in the medium B, the EGF and recombinant human bFGF were removed from the medium (medium C) and the cells were cultured for an additional six days in medium C. The medium was changed every two days.
RNA extraction and cDNA synthesis
Total RNA was extracted from untreated and growth factor-treated PBMSCs (day 14) using the total RNA purification kit (Jena Bioscience, 
Real time quantitative PCR
The expression levels of neuronal marker Table 1 . 
Results
Morphological changes of the growth factortreated PBMSCs
The morphological features of untreated and growth factor-treated PBMSCs were observed under inverted microscope. After being cultured for 6 days, the PBMSCs adhered to the culture surfaces 3 . Analysis of neuronal markers expression of the PBMSCs treated with growth factor Noggin. Graphs were generated using GraphPad Prism 6. The results were obtained from three independent experiments.
Expression pattern of surface markers on PBMSCs
The adherent cells derived from peripheral blood were analyzed by flow cytometry. As expected, these cells were negative for leukocyte marker CD45 as well as monocytic marker CD14.
The majority of these cells showed positive signal for mesenchymal cell makers CD105, CD44 and CD73 ( Figure 2 ).
Expression levels of neural markers in growth factor treated-PBMSCs
Quantitative analysis with qPCR revealed that the expression of NFM and βIII tubulin increased significantly in the growth factor-treated group. 
